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South African isolates of Colletotrichum Corda were examined in 
culture and on host material. The following eleven species are 
recognized: C. acutatum, C. coccodes, C. crassipes, C. dematium, 
C. destructivum, C. gloeosporioides, C. graminicola, C. 
lindemuthianum, C. musae, C. orbiculare and C. trifolii. A key for 
their identification is supplied. The taxonomic and nomenclatorial 
history of these species is discussed and their culture 
characteristics and morphology are fully described and illustrated. 
Culture characteristics are regarded as good taxonomic criteria 
while conidiophore structure and conidium development together 
with seta development and structure are regarded as less useful 
discriminatory characters. Appressorium dimensions and shape 
could be used to characterize only one species. Percurrent pro-
liferation of some conidiogenous cells was observed in several 
species. 
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Suid-Afrikaanse isolate van Colletotrichum Corda is in kultuur 
sowel as op gasheermateriaal bestudeer. Die volgende elf spesies 
word erken: C. acutatum, C. coccodes, C. crassipes, C. dematium, 
C. destructivum, C. gloeosporioides, C. graminicola, C. 
lindemuthianum, C. musae, C. orbiculare en C. trifolii. 'n Sleutel 
om hulle te identifiseer word voorsien. Die taksonomiese en 
nomenklatoriese geskiedenis van hierdie spesies word bespreek 
en hul kultuureienskappe en morfologie word volledig beskryf en 
geillustreer. Kultuureienskappe word as 'n goeie taksonomiese 
kriterium beskou terwyl konidiofoorstruktuur en konidium ontwik-
keling asook setumontwikkeling en -struktuur as minder bruikbare 
eienskappe bevind is. Appressorium afmetings en -vorm kon 
gebruik word om slegs een spesie uit te sonder. Herhalende pro-
liferering van party konidiogene selle is by verskeie spesies 
waargeneem. 
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Introduction 
Representatives of the genus Colletotrichum Corda have been 
recorded as pathogens of 47 cultivated plants in South Africa 
(Gorter 1977). The only taxonomic study of South African 
isolates has been that concerning the identity of a species caus-
ing anthracnose of olives (Gorter 1956, 1962) and species 
delineation is still problematic (Sutton 1980; Baxter 1981). The 
present study was undertaken to report on the culture 
characteristics and morphology in culture of a variety of South 
African collections and their taxonomic significance. The 
cultural approach to species determination has already been 
applied successfully in this genus (Sutton 1973). 
Materials and Methods 
Colletotrichum isolates were obtained from infected plant 
material which was surface sterilized for approximately 30 - 60 
seconds in 507o sodium hypochlorite solution, rinsed in sterile 
distilled water and placed on Potato Carrot Agar containing 
100mg/dm3 sodium novobiocin (PCA + N). The material was 
incubated at 25 oc under intermittent mixed irradiation for 
12h/day from near ultra-violet and daylight type fluorescent 
tubes (Phillips T1 40W/8R5, F40 BLB and TL 40W/33R5, 
respectively), suspended 50 em above the plates. Isolations were 
made on PCA + N and 9 em pyrex petri dishes were used 
throughout. 
Dried cultures and plant material have been deposited in 
the National Mycological Herbarium (PREM) of the Plant 
Protection Research Institute, Pretoria. 
Culture characteristics and morphology 
Culture characteristics were compared on Malt Salts Agar 
(MSA) (van der Westhuizen & Holtzhausen 1980) and Czapek-
Dox Agar containing 207o dextrose and 0,1 O?o yeast extract 
(CDY). Five replicates of each isolate per medium were in-
cubated at 20 °C, illuminated as above and described on the 
tenth day of incubation. Linear increase in colony diameter 
was recorded as the mean of measurements along two dia-
metrical axes measured from days three to seven. Texture of 
aerial mycelium, nature of colony edges and zonation were 
described using the terminology of Long & Harsch (1918), 
Campbell (1938) and Ainsworth (1971). Colour was described 
according to Ridgway's (1912) colour standards. 
Slide preparations were made in lactophenol from 10-day-
old cultures. To facilitate observation under phase contrast il-
lumination they were not stained (Nag Raj & Kendrick 1975). 
Appressoria were studied in slide cultures prepared according 
to Sutton (1962), using MSA. Micromorphological measure-
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ments were taken at a magnification of 1000 x to the nearest 
0,5 Jlm, as recommended by Hawksworth (1974). 
The minimum number of measurements necessary to obtain 
an acceptably low standard error of the mean was calculated 
according to Taylor (1961). An objective random sampling 
method was devised whereby the appropriate structure nearest 
the middle calibration of the linear ocular micrometer was 
measured in alternate microscope fields along alternate 
traverses across the preparation until the required number of 
measurements (30) had been made. Dimensions are given as 
minimum- (mean)- maximum. 
Scanning electron microscopy 
Material for scanning electron microscopy was prepared as 
described by Hayat (1972) and Glauert (1975). Agar blocks 
2- 3 mm in length and ± 2 mm deep were cut from young 
cultures grown on PCA (1,50Jo agar). The slimy conidial matrix 
was removed by washing for 5 - 20 min with 1 OJo periodic acid, 
20-30 min in 1 OJo KOH solution, 5 min in 1 OJo acetic acid 
and finally for 5- 10 min in 0,1 mol dm - 3 phosphate buffer 
(pH 7 ,2). Double fixation took place with 2,50Jo glutaraldehyde 
in phosphate buffer containing 30Jo sucrose plus a wetting 
agent. The material was washed 4 - 5 times in phosphate buf-
fer and fixed in I OJo osmium tetroxide in phosphate buffer for 
2 h. This was followed by 4- 5 washes in phosphate buffer. 
Dehydration was carried out in an acetone series and critical 
point drying with C02 (Anderson 1951) was employed. Dried 
material was coated with a 25 nm (approx.) thick layer of gold-
palladium and viewed with a JEOL JSM 35 scanning electron 
microscope. 
Results 
The 81 collections examined belonged to 12 subgeneric taxa 
which are described here and to which a key is provided. Sut-
ton (1980) gives a comprehensive generic diagnosis of Col-
letotrichum and full synonomy, which includes 19 genera. 
Type species: C. dematium (Pers. ex Fr.) Grove (=C. linea/a 
Cda). 
Teleomorph: Glomerella (Stonem.) Sp. & Schr. 
Key to the species of Colletotrichum examined in this 
study 
I. Conidia falcate or at least curved at the ends . . . .. . . .. . . . . . . . . .. . .. . 2 
!' . Conidia mostly straight .......... ........ ....................... ........... . 
2. Conidia fusoid , curved mainly at the ends, average width 3 pm 
........ ..... ... ..... . ..................... .................. C. dematium 
2 ' . Conidia falcate, average width 4 p.m ... ... C. graminicola 
3. Conidia mostly with obtuse ends .. ... . ... .. ..... .. . . ........ ..... . ..... . 
3' . Conidia with tapered ends .......... . .. .. .................. .. . ........... :. 
4. Conidium width greater than 6 p.m, appressoria lobed ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. crassipes 
4' . Conidium width less than 5,5 p.m, appressoria mostly not lobed 
5. Sclerotia absent or only scattered, conidia mostly 13 - 18 x 
3 
(I) 
(2) 
4 
5 
(3) 
7 
3 p.m ..... ............ ............................................................. 6 
5' . Sclerotia present in abundance, conidia mostly 18 - 19 x 3,5-4 
p.m ................... ... ... .... .... ........ .. .......... .. ........ C. coccodes (4) 
6. Conidia 13 - 15 x 3-3,5 p.m, fusoid, setae rarely present, 
shorter than 80 p.m, 0- 2 septate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 
6' . Conidia 16 - 18 p.m, cylindrical, mostly with unilaterally taper-
ing ends, setae longer than 80 p.m, I - 7 septate . .. .... . ... . 
.......................... . .... .. ........ ...... ..... . .... C. destructivum (5) 
7. Growth rate in culture relatively fast, colony diameter mostly ex-
ceeding 70 mm in 7 days; no setae; hosts Musa spp ..... .. ... .. . 
·· · ······ ·· ·················· · ···· ···· · ·· ···· ············--····· ·· · ······ C. musae (6) 
7' . Growth rate slower than the above, diameter mostly not exceeding 
50 mm in 7 days; setae often present . .. . . . . . . . . . . . .. . ... . .. . . . .. . . . .. . 8 
9. 
9' . 
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8. Growth rate 35 - 45 mm colony diameter in 7 days, conidia 
mostly 17- 20 p.m in length, hosts Cucurbitaceae ......... . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. orbiculare (7) 
8'. Growth rate 20- 30 mrn diameter in 7 days; conidia mostly 
10 -15 p.m in length ....................... ... ........................ 9 
8". Growth rate variable; conidia 10 - 25 p.m long, mostly 
15 - 16 p.m, polyphagous ................. C. g/oeosporioides (8) 
Colonies in culture near black with a whitish marginal wne; hosts 
mostly Phaseolus spp .. ... ... ...... .............. C. lindemuthianum (9) 
Colonies in culture mostly in olive-green shades, hosts Leguminosae, 
especially Medicago spp ........... ....................... .. .. C. trifolii (10) 
10. Colony colour in culture in shades of gray ...... .. ... ...... .. . 
. . ... ...... ....... ...................... ... .... ......•........ C. acutatum ( I I) 
(If colony colour in culture in shades of pink to reddish 
.. . . .. ... ..... .. . .............. C. acutatum f. sp. chromogen urn) 
Notes on morphogenesis in cu lture 
Conidiomata comprise aggregations of branching conid-
iophores which form more or less compact structures. The con-
idiophores may arise from single hyphae or hypha) branches 
(Figure !B) or several adjacent branches may contribute to the 
formation of conidiomata. Isolates of C. graminicola from 
maize, and of C. acutatum, show little or no branching of the 
conidiogenous cells which frequently remain simple (Figures 
3D, 4C). In cultures of C. dematium, however, large com-
pact, darkly pigmented conidiomata are formed (Figure !C), 
often becoming stipitate with increasing age and continued 
elongation. Conidiomata may also be produced from ger-
minating sclerotia, especially by C. coccodes (Figure 9G). 
Conidiogenous cells and conidiophores. Primary conid-
iogenous cells, which arise as projections from hypha) cells 
within the aerial or submerged mycelium, elongate, enlarge 
and are separated from the mother cell by a septum. Conid-
iogenous cells may remain solitary, or the remaining basal por-
tion may elongate further, becoming septate (Figure 2A). These 
conidiophore cells may produce conidiogenous cells and the 
branching process may be repeated, giving rise to a compact 
fertile structure. 
Conidiophore and conidiogenous cells are initially hyaline, 
becoming pale to dark brown with age and sometimes thick-
walled. Percurrent proliferation of the conidiogenous cells oc-
curs occasionally, a secondary conidiogenous cell being pro-
duced through the primary opening in place of an additional 
conidium (Figures 2A2, 3C, 8E, 13C, 15C). 
Conidium ontogeny is phialidic. The first conidium formed 
by a conidiogenous cell is produced blastically, leaving an open-
ing through which a basipetal succession of conidia is formed 
(Figure 3D). Conidia are extruded from the phialide opening, 
initially appearing obovoid to clavate (Figures 3C, F, G). They 
enlarge, elongate and take on the form characteristic of the 
species concerned (Figures 3H, 8D). A truncate attachment 
point is visible at the base of each conidium after it has seceded 
(Figure 2B). 
The conidiogenous cells have no or only inconspicuous col-
arettes as the meristematic locus is situated near the tip of the 
cell (Figures 2A, 3G), but typically thickened phialidic apices 
may commonly be observed (Figures 6C, 18B). 
Conidium germination and appressoriumjormation. Prior to 
germination the amerosporous conidia become one or rarely 
two septate. A germ tube arises from one or two of the 
daughter cells, elongating to various degrees or producing an 
appressorium directly (Figures 4F, G). 
Appressoria are formed by the blastic apical swelling of a 
germ tube or hypha, delimited later by a septum. They become 
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multinucleate, thick-walled, pale to dark brown, and vary in 
shape from globose to irregularly lobed, occasionally septate 
or in chains (Figures 2C, G, F, 23C & C2). A germination 
pore is present through which an infection hypha is produced. 
In C. acutatum appressoria are infrequently formed by ger-
minating conidia. The conidia become septate and one or both 
daughter cells become conidiogenous instead of producing 
germ tubes. A lateral phialidic opening is formed through 
which a secondary conidium is produced (Figures 22G, 23BI 
& B2). These secondary conidia may secede or may remain 
attached and produce conidia,-fesulting in a network of con-
nected conidia (Figure 22H). 
Setae may originate with conidiogenous cells as branches from 
a common mother cell (Figure 2A), from adjacent cells (Figure 
3D), or the one may be produced as a side branch from the 
basal cell of the other (Figure 7A). They elongate, becoming 
thick-walled, pale brown to black and septate. Infrequently 
setae are found producing conidia (Figure 18E). This may in-
dicate the homologous origin of setae and conidiogenous cells. 
Microsclerotia are formed by intertwining adjacent hypha! 
branches which in turn branch and form a compact mass of 
swollen cells (Figures 9E, F) which become thick-walled and 
darkly pigmented. They may give rise to setae and conid-
iogenous cells, the sclerotium consequently becoming a conid-
ioma (Figure 9G). 
Descriptions of the species examined 
1. Colletotrichum dematium (Pers. ex Fr). Grove J. Bot, 
Land. 56: 341 (1918). 
Sphaeria dematium Pers., Syn. Meth. Fung. 88 (1801) 
Vermicularia dematium Pers. ex Fr. , Summa Veg. Scand. 420 (1849) 
Col/etotrichum lineola Cda Stwm, Deutsch/. Krypt. Flora 3: 41 (1831 - 32) 
A comprehensive synonomy which includes 83 additional 
names is given by Arx (1957a). 
Culture description 
Colonies on MSA restricted to spreading, attaining a diam. 
of 30-35 mm in seven days. Margin entire to somewhat ir-
regular, submerged; marginal zone thinly, closely appressed 
to downy, colourless to Vinaceous-Buff or Pale Olive-Buff, 
becoming Hair Brown to Deep Mouse Gray and floccose to 
woolly or felty towards the centre, alternating with coarsely 
farinaceous concentric zones of Chaetura Drab to Olivaceous 
Black conidiomata (Figure I A). Reverse Pinkish Buff to Pale 
Olive-Buff in the marginal zone, becoming Wood Brown to 
Deep Mouse Gray in the central zone with concentric zones 
of Chaetura Drab to Olivaceous Black. 
Colonies on CDY attaining a diam. of 35- 60 mm in 7 days. 
Margin irregular, submerged; marginal zone thinly, closely ap-
pressed to cobwebby or downy, Buff-Pink to Pale Olive-Buff, 
becoming cottony or floccose to felty towards the centre, 
Grayish Olive or Quaker Drab to Deep Mouse Gray alternating 
with coarsely farinaceous concentric zones of Deep Mouse 
Gray to Deep Olive conidiomata (Figure lA). Reverse, 
marginal zone Warm Buff to Pale Olive-Buff, becoming Dark 
Mouse Gray or Vinaceous-Cinnamon in the central zone, with 
concentric bands of Blackish Mouse Gray or Iron Gray. 
Morphology in culture 
Conidiomata on both MSA and CDY usually well developed, 
pulvinate to somewhat conical or stipitate with age, darkly 
pigmented, with abundant robust, black setae projecting above 
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white to pale orange conidial masses (Figures I B, C); formed 
in distinct, compact concentric zones, alternating with the 
greyish aerial mycelium (Figure lA) . Diameter on MSA 
220- (330)- 500 p..m and 285- (600)- 800 p..m on CDY 
(Figures IB, C) . 
Scattered sclerotia which give rise to conidiomata are some-
times formed . 
Conidiogenous cells cylindrical to narrowly clavate, hyaline 
to pale brown becoming dark brown or black with age, for-
ming a compact mass on branching conidiophores (Figures IE, 
2A, 3A) occasionally percurrently proliferating (Figures 2A, 
3C); 8-(16,7)-33 x 2,5-(3,1)-4,5 p..m on MSA and 
12-(17,2)-24 X 2-(3 ,0) - 4,5 p..m on CDY. 
Conidia hyaline, curved fusiform with truncate base (Figures 
ID, 2B, 3B), 18- (23,4) - 32 x 2,5- (2,9)- 4 p..m, mostly 
22 x 3p..m,onMSAand 16-(23,1) - 34 x 2-(2,9)-4p..m, 
mostly 21 x 3 p..m, on CDY. 
Appressoria medium brown, oval to irregularly lobed, 
7,5-(11,7)-18 x 4,0-(7,1)-12,5 p..m (Figures IF, G, 2C), 
formed abundantly from germinating conidia and vegetative 
mycelium. Mostly unicellular but frequently septate (Figure 
2C). 
Setae abundant, robust, arising from conidiophore branches, 
distributed throughout conidiomata (Figures I B, 2A), elongate 
fusiform, dark brown becoming black with age, I - (4) - 18 
septate on MSA and 72 - (165)- 640 x 3 - (5 ,3) - 8 p..m, more 
robust on CDY, 1- (4) - 9 septate, 63 - (172) - 400 x 2,5-
(5 ,8) - 10,5 p..m. 
Morphology on host material 
Acervuli generally large, black, stromatic, densely setose, pro-
truding from the ruptured tissue. Setae robust , erect, black , 
45- (109)- 280 X 3- (5,8) - 13 p..m, 2 - (3) - 5 septate, emerg-
ing above the white to orange conidial masses . Conidia curved 
fusoid, hyaline, 16- (25,4)- 35 x 2- (2,9)- 4 p..m. 
No teleomorph has been found in association with the 
anamorph . 
In the present study C. dematium has been found as a 
saprobe or in association with irregular pale to dark brown 
lesions on a variety of hosts in different plant families. 
Specimens examined 
PREM 45809 on Arachis hypogaea L. stem, Vaalharts, Oct. 1976; 
PREM 45381 on Arachis hypogaea L. stem, Vaalharts, Feb. 1977; 
PREM 45738 on Beta vulgaris L. leaf, Pretoria, Feb. 1977; 
PREM 45811 on Fragaria sp. leaf, Pretoria, Feb. 1977; 
PREM 45374 on Arachis hypogaea L. stem, Vaalharts, March 1977; 
PREM 45814 on Capsicum frutescens L. fruit, Pretoria, March 1977; 
PREM 45373 on Beta vulgaris L. petiole, Nylstroom, April 1977; 
PREM 45751 on Allium cepa L. 'Texas Grano' leaf bases, Weenen, Dec. 1977; 
PREM 45820 on Medicago sativa L. roots, Brits, Nov. 1977; 
PREM 45821 on Tribulus terrestris L. leaflets, Middelburg C. Prov. , March 
1978; 
PREM 45832 on Lycopersicum esculentum Mill. fruit, Pretoria, Feb. 1979. 
Comment 
The description and dimensions given above correspond 
generally with those given by Grove (1918, 1937), Wollenweber 
& Hochapfel (1949), Arx (1957a), Sutton (1962, 1980), Sim-
monds (1965) and Kulshrestha et at. (1976). Conidium widths 
tend to be narrower than those quoted by these workers. 
However, Wollenweber & Hochapfel (1949) and Kulshrestha 
et al. (1976) have illustrated the wide spectrum of conidium 
shapes and dimensions found in this species. Sutton (1962) 
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reported considerable variation in culture characteristics as 
regards the distribution of aerial mycelium, sclerotia and 
acervuli . 
Arx (1957a, 1970) grouped the non-graminicolous Colleto-
trichum species with curved conidia in C. dematium, which 
he regarded as a variable, usually saprobic polyphage with three 
morphologically indistinguishable parasitic forms. Sutton 
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(1980), however, divided C. dematium sensu Arx (l957a) into 
five species: C. trichellum, pathogenic on Hedera spp.; C. cir-
cinans on Allium spp.; C. truncatum on Leguminosae, together 
with C. capsici and C. dematium, both termed 'group' species. 
Arx (l957a, 1970) regarded the morphologically indis-
tinguishable C. circinans and C. truncatum as host specific 
forms of C. dematium and designated them C. dematium f. 
Figure 1 C. dematium . A. Cultures of PREM 45751 on CDY (left) and MSA (right) at 10 days; B. Unthickened conidioma of PREM 45751 x 100; 
C. Stromatically thickened conidioma of PREM 45740 x 50; D. Conidia of PREM 45751 x 1000; E. Conidiogenous cell and conidia of PREM 45738 
x 1000; F . Appressoria of PREM 45751 x 500; G. Appressoria of PREM 45832 x 500. 
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Figure 2 C. dematium. A I. Seta and conidiogenous cells, PREM 45751; 
A2. Percurrently proliferating conidiogenous cell, PREM 45738; B. Conidia, 
PREM 45751, 45821; C. Appressoria, PREM 45751, 45821, 45832. 
sp. circinans and C. dematium f. sp. truncatum respectively. 
According to the International Code of Botanical Nomen-
clature, this is the correct approach in distinguishing 
physiological differences within a morphological species 
(Ainsworth 1971). 
C. dematium and C. capsici are separated by Sutton ( 1980) 
on the grounds that the former is saprobic, with slightly 
broader conidia than the latter, pathogenic fungus. However, 
Sutton ( 1980) concedes the unsatisfactory nature of the distinc-
tion because of their variability. A more detailed examination 
of the non-graminicolous falcate-spored Colletotrichum 
representative is necessary before adequate separation of taxa 
within this complex can be made. 
Arx's (1957a, 1970) concept of C. dematium is consequently 
upheld in this study. 
C. dematium is characterized in culture and on host material 
by strongly developed black or near black conidiomata and 
setae together with relatively long, narrow curved fusiform 
conidia, curved mainly at the apex and base. It is primarily 
a polyphagous saprobe with an extensive host range (Arx 
1957a; Sutton 1980). 
2. Colletotrichum graminicola (Ces.) Wilson, 
Phytopathology 4: 110 (1914). 
Dic/adium graminicolum Ces., Flora 35: 398 (1852) 
Steirochaete graminicola (Ces.) Sacc., Sy/1. Fung. 4: 316 (1886) 
Teleomorphosis: Glomerella graminicola Politis, Mycologia 67: 
61 (1975) 
Arx (1957a) lists 35 synonyms, including those given above, 
while Sutton (1980) lists only five. 
Culture description 
Colonies on MSA mostly spreading, attaining a diam. of 
42- 60 mm in seven days. Margin entire, sometimes sub-
263 
merged: marginal zone closely, thinly appressed or cobweb-
by, Vinaceous-Buff to Light Grayish Olive; aerial mycelium 
becoming subfelty to cottony towards the centre of the col-
ony, Dark Olive to Dark Vinaceous-Gray or Quaker Drab, 
alternating with coalescing concentric zones of coarsely 
farinaceous conidiomata, Vinaceous-Fawn to Russet, or 
Blackish Mouse Gray (Figure 4A). Reverse colourless to 
Vinaceous-Buff in the marginal zone, becoming Deep Grayish 
Olive to Brownish Drab with concentric zones of Vinaceous-
Fawn to Olivaceous Black in the centre. 
Colonies on CDY attaining a diam. of 25-46 mm in seven 
days. Margins entire to irregular; marginal zone closely and 
thinly appressed to cobwebby, Light Mouse Gray to Pale 
Ochraceous-Salmon or Pale Olive-Buff, becoming cottony to 
woolly towards the centre, Dark Grayish Olive to Chaetura 
Drab or Deep Mouse Gray (Figure 4A). Reverse Pale 
Ochraceous-Salmon to Olive-Buff in the marginal zone, 
becoming Dark Grayish Olive or Chaetura Drab to Fuscous 
or Chaetura Black in the centre. 
Morphology in culture 
Conidiomata mostly irregular, radially elongated, forming a 
reticulate network both on and below the agar surface; 
astromatic, to somewhat stromatically thickened and pulvinate 
in some isolates, darkening in colour with the development 
of abundant setae which project above the orange-coloured 
conidial masses; 35 - (270)- 550 p..m diam. on MSA and 
35- (250)- 450 p..m on CDY. 
Conidiogenous cells rather robust, cylindrical to slightly 
clavate, hyaline to pale brown becoming darker with age, 
especially on CDY; formed side by side on hyphae growing 
parallel to the agar surface (Figures 4C, 3D) in astromatic 
conidiomata, or on branched conidiophores (Figure 3E) in 
stromatic conidiomata; 7,5- (13,4)- 32 x 3- (5,2)- 6,5 p..m 
on MSA and 7,5 - (13,7)- 27 x 3,5- (5,5) -7 p..m on CDY. 
Conidia falcate, hyaline, tapering gradually to an acute apex 
and truncate base, apex frequently somewhat attenuated and 
more sharply curved than the rest of the conidium, especially 
in isolates from maize and sorghum (Figures 4D, E, 5B); 
16-(27,3)-36 x 3-(3,9)-5 p..m on MSA, mostly27-29 
x 4 p..m, and 17-(24,6)-31,5 x 3-(4,1) - 5 p..m on CDY, 
mostly 24- 27 x 4 p..m. 
Appressoria medium brown, clavate but mostly irregularly 
lobed, unicellular or septate (Figures 4F, G, 5C) 7 - (10,3)- 25 
X 6- (7 ,5) - 14,5 p..m, formed from germinating conidia and 
vegetative mycelium. 
Setae abundant, arising from hyphae growing parallel to the 
agar surface (Figure 3D) or scattered on branched conid-
iophores alongside the conidiogenous cells (Figure 5A); 
subulate, dark brown, 50-(11)-305 x 3-(5,6)-7,5 p..m on 
MSAand2-(4)-6septate; 55-(115)-280 x 4-(5,8)-8,5 
p..m and I - (3)- 6 septate on CDY. 
Morphology on host material · 
Acervuli mostly astromatic or slightly stromatically thickened, 
developing hypostromatically. Conidiogenous cells and setae 
produced on penetration hyphae outside the outer epidermis 
wall. The basal layer of the acervulus frequently enlarges with 
· age, causing the epidermis to rupture. Conidiogenous cells 
robust, cylindrical, hyaline to pale brown. Conidia falcate with 
an acute apex and truncate base, 15 - (27 ,3) - 43 x 3 - (3 ,9) 
-5,5 p..m. 
Setae abundant, subulate with a slightly swollen base, brown, 
45- (BO) - 305 x 3,5- (6,5) -11 p..m, 1- (4) - 7 septate. 
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No teleomorph has been found in associatiOn with the 
anamorph in the present study. However, a teleomorph has 
been reported (Politis & Wheeler 1972) and described (Politis 
1975) as Glomerel/a graminicola Politis. 
Lesions caused by C. graminicola vary greatly in size and 
appearance but are mostly elongate, pale orange-brown to red-
S.-Afr. Tydskr. Plantk ., 1983, 2(4) 
dish-brown or blackish, centres becoming grey with age, on 
stems, roots, leaves or fruit. The fungus may penetrate maize 
and sorghum stems, causing a greyish discolouration of the 
pith. According to Arx (1957a), this species has a wide range 
of hosts in the Gramineae, but Sutton (1980) considers C. 
graminicola, sensu stricto, to be limited to Zea. 
Figure 3 A. Conidiogenous cells and conidium of C. dematium PREM 45832 x 6000; B. Conidium of C. dematium PREM 45740 x 4800; C. Percur-
rently proliferating conidiogenous cell of C. dematium PREM 45740 x 4800; D. Seta and conidiogenous cells of C. graminicola PREM 45749 x 2600; 
E. Branched conidiophore of C. graminicola PREM 45749 x 2600; F. Conidium initial of C. graminicola PREM 45749 x 6000; G. Conidiogenous 
cells and conidium initial of C. graminicola PREM 45749 x 6000; H. Conidia of C. graminicola PREM 45749 x 3000 in various stages of development. 
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Specimens examined 
PREM 45810 on Zea mays L. leaf, Ermelo, March 1977; 
PREM 45832 on Zea mays L. leaf, Delmas, Feb. 1977; 
PREM 45815 on Festuca arundinacea Schreb. leaf, Cedara, April 1977; 
PREM 45822 on Zea mays L. fruit, Nylstroom, June 1977; 
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PREM 45823 on Latium multijlorum Lam. leaf, Stellenbosch, April 1977; 
PREM 45744 on Zea mays L. leaf, Lions River Natal, July 1978; 
PREM 45747 on Sorghum vulgare Pers. stems, Skandinawieedrif, W. Tvl., 
April 1978; 
PREM 45779 on Latium multijlorum Lam. seed, Howick, May 1979; 
PREM 45749 on Zea mays L. fruit , Delmas, July 1979. 
Figure 4 C. graminicola. A. Cultures of PREM 45749 on COY (left) and MSA (right) at 10 days; B. Seta and conidiogenous cells of PREM 45747 
x 400; C. Conidiogenous cells of PREM 45747 x 1000; D. Conidia of PREM 45749 x 1000; E. Conidia of PREM 45747 x 1000; F. Germinating 
conidia of PREM 45822 x 400; G. Germinating conidia of PREM 45832 x 400. 
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Figure 5 C. graminicola. A. Seta and conidiogenous cells, PREM 45747 ; 
B. Conidia, PREM 45744, 45749, 45779; C. Appressoria, PREM 45747, 
45779. 
Comment 
The above description and dimensions correspond with those 
given by Wilson (1914), Bohning & Wallner (1936), Wollen-
weber & Hochapfel (1949), Arx (1957a), Tarr (1962), Mordue 
(1967b) and Sutton (1966, 1968, 1980). 
There is a certain degree of taxonomic confusion concerning 
the graminicolous Colletotrichum taxa: Wilson (1914), in a 
study of the species of grass anthracnose fungi similar to Co/le-
totrichum cereale Manns., found that some species in the 
genera Dic/adium, Psilonia, Vermicularia and Colletotrichum 
could be considered identical and that the oldest valid binomial 
applicable to this fungus was Dic/adium graminicolum Cesati. 
Wilson (1914) transferred this species to the genus Co/-
letotrichum as C. graminicolum (Ces.) Wilson. 
Saccardo (1886) had placed Dicladium graminicolum Ces. 
in the genus Steirochaete A. Br. & Casp. - which he regarded 
as being related to Colletotrichum and Ellisiella - as Steiro-
chaete graminicola (Ces.) Sacc. However, Saccardo (1886) ad-
ded the question: 'An Colletotrichi species?' (p. 316). Both 
Cesati ( 1852) and Saccardo ( 1886) described the conidia of this 
fungus as frequently occurring in chains before seceding. This 
prompted Wollenweber & Hochapfel (1949) to doubt Wilson's 
(1914) new combination and they (Wollenweber & Hochapfel 
1949) adopted the binomial Vermicularia graminicola Westen-
dorp for the maize anthracnose organism. Bohning & Wallner 
(1936) had identified this fungus as C. graminicolum (Ces.) 
Wils., in accordance with Wilson's (1914) findings . 
Wilson (1914) examined the cotype material of Vermicularia 
graminicola Westend., but found that its poor condition 
precluded an opinion as to its identity. He regarded material 
issued under the same name by Allescher, Schnabl and by 
Roumeguere as representative of 'true Vermicularia' and conse-
quently did not list the latter binomial, V. graminicola Wes-
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tend., as a synonym of C. graminicolum. 
Le Beau (1950) tested 593 isolates of Colletotrichum from 
18 different grass species for pathogenicity to sorghum and 
sugar-cane and found three distinct groups: isolates from sugar-
cane were highly pathogenic to sugar-cane but rarely to 
sorghum, while those from sorghum, Johnson grass, Sudan 
grass, Erianthus and broom corn were non-pathogenic on 
sugar-cane but mostly highly pathogenic on sorghum. The few 
other isolates from the remaining 13 grass species were not 
pathogenic to either sorghum or sugar-cane. 
Arx (1957a) grouped 35 grass anthracnose fungi, including 
C. falcatum Went. and Vermicularia graminicola West. under 
the binomial Colletotrichum graminicola (Ces.) Wils. He (Arx 
1957a) cited both Cesati's (1852) and Wilson' s (1914) form of 
the specific epithet incorrectly, as Dicladium graminicola Ces. 
and Colletotrichum graminicola (Ces.) Wils. instead of D. 
graminicolum and C. graminicolum, respectively. The gram-
matically correct form of the specific epithet is, as used by Arx 
(1957a), 'graminicola' because ' -icola' is an invariable Latin 
substantive (Hawksworth 1974) and must be treated in the same 
way for all genders even though the generic name is masculine 
or neuter (Stearn 1973). 
As Arx (1957a) regarded C. falcatum and C. graminicola 
as conspecific he considered Glomerella tucumanensis (Speg.) 
Arx & Mi.iller, the teleomorph of C. falcatum, to be the 
teleomorph of the whole graminicolous Colletotrichum com-
plex. This fungus was described as Physalospora tucumanensis 
Speg. by Carvajal & Edgerton (1944), but was transferred to 
Glomerella by Arx & Mi.iller (1954). 
Arx's (1957a & c) opinions regarding C. graminicola and 
C. falcatum did not receive unanimous support. Tarr (1962) 
conceded that the conidia of some strains of C. graminicola 
could not be distinguished from those of C. falcatum and that 
they could probably be regarded as different pathogenic races 
of the same species. However, Tarr (1962) maintained that their 
separation was justified by established usage and the fact that 
a teleomorph was known only for C. falcatum. 
Mordue ( 1967b & c) and Sutton ( 1968) distingujshed between 
C. graminicola and C. falcatum on the grounds of differing 
conidium and appressorium morphology. The conidia of C. 
graminicola are falcate or spindle shaped, while those of C. 
falcatum are sickle shaped (Mordue 1967c). Appressoria of 
C. graminicola are described as obovate, pyriform or ellip-
tical to irregular, while those of C. falcatum are broadly 
clavate, rarely becoming tapered at the apex, irregular or lobed 
(Sutton 1968). Sutton (1968), therefore, concluded that C. 
graminicola and C. falcatum are distinct species and considered 
C. graminicola to consist of at least two taxa. However, Politis 
& Wheeler (1972) reported finding the Glomerella teleomorph 
of C. graminicola. On the basis of Sutton's (1968) conclusions, 
Politis (1975) described it as Glomerella graminicola Politis, dis-
tinguishing it from G. tucumanensis, the teleomorph of C. 
falcatum, by morphological and pathogenic differences. 
Sutton (1980) separated the graminicolous Colletotrichum 
representatives regarded by Arx (1957a & c) as C. graminicola 
(Ces.) Wils. into the following four taxa on the grounds of 
conidium and appressorium morphology as well as host 
specificity: C. caudatum (Sacc.) Pk.; C. falcatum Went. on 
Saccharum spp.; C. sublineolum P. Henn. on Sorghum spp. 
and C. graminicola (Ces.) Wilson on Zea spp. 
The graminicolous isolates examined in the present study 
may be divided into three groups according to Sutton's (1980) 
key: C. graminicola from Zea, C. sublineolum from Sorghum 
and a group of isolates from various other hosts which do not 
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fit into any of the four taxa recognized by Sutton (1980) . As 
these isolates were variable in conidium and appressorium 
dimensions and shape, characters used by Sutton (1980) to 
distinguish the respective taxa, and, as no cross-inoculation 
tests were carried out in the present study, they were placed 
in C. graminicola (Ces.) Wils. sensu Arx (1957a, 1970) pro 
parte. C. jalcatum West. is recognized as a separate species 
on the evidence presented by LeBeau (1950), Mordue (1967b 
& c), Sutton (1968, 1980) and Politis (1975). 
conidia which taper gradually to an acute apex and truncate 
base. In culture, colonies are usually brownish or purplish grey, 
often growing in a distinctive radially stranded pattern termed 
'dendritic' (Mordue 1967b). Conidiomata are often not distinct 
but spread along these radial strands. 
Both C. dematium and C. graminicola form curved conidia. 
C. graminicola is characterized by its relatively broad, falcate 
Those of C. dematium are shorter and narrower with rounded 
rather than acute apices and the setae and conidiomata of C. 
dematium are larger and more robust than those of C. 
graminicola (Tables 1 & 2). 
Table 1 Dimensions of conidia of Colletotrichum species on various substrates (given as 
min.- (mean)- max., in 11m) 
Substrate 
Species MSAa CDYb 
C. dematium 18 - (23 ,4) - 32 X 2,5 - {2,9) - 4 16 - (23,1) - 34 X 2 - {2,9) - 4 
C. graminicola 16 - (27,3) - 36 X 3 - (3,9) - 5 17 - (24,6) - 31 ,5 X 3 - {4,1) - 5 
C. coccodes 16 - (19,2) - 22 X 2,5 - {3,6)- 4,5 14 - {18,6) - 24 X 2,5 - {3,6) - 4,5 
C. destructivum 12 - (15,7) - 22,5 X 2,5 - {3, I) - 4,5 12,5 - (16,5) - 26,5 X 2,5 - {3,1) - 4,5 
C. crassipes 14 - (20,8) - 28 ,5 X 5,5 - (6,8) - 7,5 17 - (25,0) - 33 X 5 - (6,3) - 7 
C. gloeosporioides 10 - (15 ,9) - 23 X 3 - (4,4)-5 9 - {14,8) - 24 X 2,5 - (4,2) - 7 
C. musae 9 - (12,2) - 17 X 3 - {4,3) - 5 9 - (13 ,7) - 20 X 4 - {4,6) -7 
C. orbiculare 15 - {16,9) - 19 X 4 - (4,2) - 5 15 - (20,2) - 22 X 3,5 - (4,2) - 5 
C. lindemuthianum 10 - (11,8) - 13 X 3 - {3,8) - 4 10 - (12,7) - 19 X 3 - {4,0) - 5 
C. trifolii 9,5 - (10,9) - 12 X 4 - (4,1) - 4,5 10 - (12,1) - 14 X 3,5 - (4,0) - 4,5 
C. acutatum 10 - (12,9) - 15 X 3 - {3,2) - 3,5 9 - (11,4) - 13 X 3 - {3,5) - 4 
C. acutatum f. sp. 
chromogenwn 8 - (12,8) - 15,5 X 3 - (3,6) - 4 9 - (12,7) - 15 X 3 - {3,3) - 4,5 
aMSA = Malt Salts Agar (0,50Jo malt extract + 0, I OJo each of NH4 N03; MgCh; K2HP04) 
bCDY = Czapek-Dox Yeast Agar (20Jo dextrose in place of sucrose + 0, I OJo yeast extract) 
cHost - see individual descriptions in text for details 
Haste 
16 - (25 ,4) - 35 X 2 - (2,9) - 4 
15 - (27,3) - 43 X 3 - (3,9) - 5,5 
15 - {17,8) - 22 X 3 - (3 ,6) - 5 
II - (1 8, I) - 22,5 X 2,5 - {3,0) - 4 
15 - (21 ,0) - 30 X 5,5 - (6 ,4) - 7,5 
9,5 - (14,8) - 20 X 3 - {5,0) - 6,5 
7- (13 ,6) - 22 X 3 - {4,5) - 6 
17- ( 19,5) - 23 X 4 - (4,4) - 5,5 
9 - (10,4) - 18 X 4 - {4,5) - 5 
11 - (14,6) - 18 X 4 - (5 ,2) - 6 
10,5 - (12,5) - 14 X 3 - {3,3) - 4 
13 - (14,5) - 17 X 3,5 - (3,9) - 4,5 
Table 2 Dimensions of setae of Colletotrichum species on various substrates (given as 
min.- (mean)- max., in 11m) 
Substrate 
Species MSA a CDYb 
C. dematium 72-(165,4) - 640 X 3 - (5,3) - 8 63-(171,8)-400 X 2,5 - (5,8) - 10,5 
1- {3,9) - 18 septa I - (3,8) - 9 septa 
C. graminicola 50 - (116,5) - 305 X 3 - (5,6) - 7,5 55 - (115,1) - 280 X 4 - (5,8) - 8,5 
2- {3,9) - 8 septa I - {3,2) - 6 septa 
C. coccodes 52 - (131,1) - 255 X 3 - {4,8) - 8 52 - (106,9) - 222 X 4 - {5,1) -7 
I - (3,6) - II septa I - (3 ,9) - 8 septa 
C. destructivum 45-(103,9) - 192 X 3,5 - {5,2) - II 42 - {87,1)- 205 X 4-(5 ,3) - 7 
2 - (3,2) - 7 septa I - (2, 7) - 6 septa 
C. crassipes 85-(121,6) - 167 X 5 - {6,6) - 8 48 - (90,1) - 161,5 X 6-{7,8) - 11 
I - (2,7)- 4 septa I - (2,0) - 4 septa 
C. gloeosporioides 35-(78,7) - 159 X 3 - (4,6)-7 27 - (79,4)- 143 X 3,5- (5,0)- 9 
I - (2,9) - 6 septa I - (2,2) - 5 septa 
C. musae No setae No setae 
C. orbicu/are 80- {116,9) -148 X 4- (5,0)- 6,5 77 - (113,4) -168 X 4,5- {5,6)- 6,5 
I - (2,2) - 4 septa 1-(2,1) - 4 septa 
C. lindemuthianum 78-(141,2)-276 X 3,5- (5,0) -7 74 - {122,4)- 234 X 3,5-{4,9)-7 
2- (4,3)- 9 septa 2- (3,2) - 7 septa 
C. trifolii 53,5- (75,2)- 98,5 X 4-(4,9)-7 54 - (67,9) - 89 X 4,5 - (5,4) - 8,5 
1- (1,7) - 3 septa 1- (1,4)-2 septa 
C. acutatum 42- (53,0)- 73 X 3-(3,9)-5 No setae 
0- (0,4) - 2 septa 
C. acutatum f. sp. 32- (43,9) - 71 X 3,5- {3,9)- 4,5 23- (35,9) - 43 X 3,5 - (4, I) - 4,5 
chromogenum 0-(0,1)-1 septa 0 - (0,1)-1 septa 
a MSA = Malt Salts Agar (0,50Jo malt extract + 0, I OJo each of NH.N03; MgCh; K2HP04) 
bCDY = Czapek-Dox Yeast Agar (20Jo dextrose in place of sucrose + 0, I OJo yeast extract) 
cHost - see individual descriptions in text for details 
Host< 
45 - (109,0) - 280 X 3 - {5,8) - 13 
2 - {3,1) - 5 septa 
45 - (128,7) - 305 X 3,5 - {6,5) - II 
I - {3,7) - 7 septa 
50 - (85 ,1) - 265 X 4 - (5,5) - 10,5 
I - (2,3) - 5 septa 
45 - (98,2) - 160 X 3 - (6,6) - 15 
I - (2,6) - 5 septa 
80 - (110) - 155 X 4,5 - (6,0) - 10 
I - (3 ,0) - 4 septa 
30 - (71 ,4) - 135 X 2-(5,2) - 11 
I - (2, I) - 6 septa 
No setae 
65 - (115,0) - 195 X 4 - (5 ,7) -7 
I - (2,0) - 4 septa 
45 - (81 ,8)- !55 X 3- (4,4) - 7 
I - (2,8) - 6 septa 
50- (69,2) - 95 X 4 - (5 ,6) - 8 
I - (2, I) - 3 septa 
No setae 
No setae 
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3. Colletotrichum crassipes (Speg.) Arx. Verh. Akad. Wet. 
Arnst. 51: 77 (1957). 
Gloeosporium crassipes Speg., Ampel. ita/. 405 {1878). 
17 synonyms are listed by Arx (1957b) and an additional two 
by Sutton (1980). 
Culture description 
Colonies on MSA attaining a diam. of 45- 58 mm in seven 
days. Colony margins entire; marginal zone closely and thinly 
S.-Afr. Tydskr. Plantk., 1983, 2(4) 
appressed, Mouse Gray to Seashell Pink; central zone woolly 
or woolly alternating with concentric farinaceous zones, Dark 
Mouse Gray to Deep Mouse Gray (Figure 6A). Reverse, 
marginal zone Vinaceous-Buff to Light Drab, becoming Dark 
Mouse Gray or Chaetura Drab to Deep Mouse Gray in the 
centre. 
Colonies on COY attaining a diam. of 50- 58 mm in seven 
days. Margins entire, marginal zone closely appressed, Pale 
Mouse Gray to Drab-Gray or Ecru-Drab, becoming downy, 
Figure 6 C. crassipes, PREM 45774. A. Cultures on CDY (left) and MSA (right) at 10 days; B. Conidiomata x 100; C. Conidiogenous cells x 1000; 
D. Conidia x 1000; E. Conidia x 400; F. Appressoria x 500. 
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Hair Brown. Central zone cottony to woolly in the centre, Ben-
zo Brown to Mouse Gray or Dark Quaker Drab (Figure 6A). 
Reverse, marginal zone Deep Olive-Buff to Warm Buff, 
becoming Chaetura Drab to Hair Brown, central portion 
Fusco us. 
Morphology in culture 
Conidiomata on MSA and COY somewhat stromatically 
thickened, pulvinate, dark, with robust black setae (Figure 6B) 
projecting above the cream-coloured or orange-tinged conidial 
masses, formed in concentric bands; 135-325 p.,m diam. on 
MSA and I70-350 p.,m on COY. 
Conidiogenous cells robust, broadly clavate, hyaline to pale 
brown, borne on branching conidiophores (Figures 6C, 7 A); 
I2-(I5,6)-I9 x 5,5-(6,1) - 6,5 p.,m on MSA and 
8,5- (13,3)- 2I x 5,5- (6,4)- 8 p.,m on COY. 
Conidia straight, broad cylindrical, apices obtuse, bases with 
truncate attachment point often off-centre (Figures 60, E, 7B, 
8A); I4- (20,8)- 28,5 x 5,5- (6,8)-7,5 p.,m on MSA, mostly 
I8-24 x 7-7,5 p.,m, and I7-(25,0)-33 x 5,0-(6,3)-7 
p.,m on COY, mostly 23-27 x 6-6,5 p.,m. 
Appressoria obovoid to clavate but deeply and irregularly 
lobed, brown to medium brown, unicellular, septate or in 
chains(Figures6F, 7B); 10-(I4,7)-24 x 6-(7,8)-13p.,m. 
Setae robust, subulate, dark brown to black, scattered on 
the branching conidiophores (Figures 6B, 7 A); 85- (I25)- I70 
x 5- (6,6)- 8 p.,m and 1 - {3)- 4 septate on MSA, 
48 - (90) - I60 x 6- (7 ,8) - II p.,m and I - (2)- 4 septate on 
COY. 
Morphology on host material 
Acervuli large, dark, stromatic with erect, subulate, black setae 
ouuooo 
B 
Figure 7 C. crassipes. A. Seta and conidiogenous cells, PREM 45774; 
B. Conidia, PREM 45774, 45833; C. Appressoria, PREM 45774, 45833. 
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projecting above the cream-coloured to pinkish conidial 
masses. 
Conidia broad cylindrical with obtuse apices, I5- (2I ,0)- 30 
x 5,5-(6,4)-7,5 p.,m. 
No teleomorph has been described in association with the 
anamorph although Arx (1957a) noted the presence of sterile 
perithecial initials in one of the isolates he examined. This 
phenomenon also occurred in the isolates in the present study. 
Lesions caused by C. crassipes are variable in size and ap-
pearance, brown to reddish-brown, often with a dark perimeter 
and round to elongate or irregular. It is polyphagous (Arx 
I957a) occurring as a pathogen or as a saprobe, causing leaf 
or stem spot and fruit rot. 
Specimens examined 
PREM 45774 on Psidium guajava L. leaf, Nelspruit, May 1978; 
PREM 45833 on Bi.Xil sp. leaf, Burgers Hall Research Station, E. Tvl, May 1978. 
Comment 
The description and dimensions given above largely corres-
pond with those given by Arx (l957a, b & c, I970), Stephan 
(1967a) and Sutton {1980). Arx (1957a, b & c, 1970) describes 
C. crassipes as having glabrous or only sparsely setose conidio-
mata: those formed by the isolates in this study had abundant 
setae, and therefore correspond with the description of C. 
grossulariae Jacz. (De Jaczewski 1906), regarded by Arx 
{1957a) as a synonym of C. crassipes, and with that given by 
Sutton (1980). 
There is some evidence that C. crassipes may be a form of 
the variable polyphage, C. gloeosporioides Penz., the 
anamorph of Glomerella cingulata (Stonem.) Sp. & Schr. An 
anamorphic strain of G. cingulata which produced unusually 
broad conidia was noted by Chilton et at. (1945). Arx (1957a 
& b) inoculated young Phaseolus vulgaris plants with an isolate 
of C. crassipes and observed that the conidia of successive re-
isolations gradually decreased in size until those of the fifth 
re-isolation resembled those of C. lindemuthianum which he 
(Arx 1957a) regarded as a host specific form of C. 
gloeosporioides. 
In the present study, forms of C. gloeosporioides transi-
tional to C. crassipes which had broader conidia and larger, 
more lobed appressoria than those of C. gloeosporioides, were 
Table 3 Dimensions of appressoria of Col-
letotrichum species (given as min.- (mean)- max., 
in p.,m 
Species 
C. dematium 
C. graminicola 
C. coccodes 
C. destructivum 
C. crassipes 
C. gloeosporioides 
C. musae 
C. orbiculare 
C. lindemuthianum 
C. trifolii 
C. acutatum 
C. acutatum f. sp. 
chromogen urn 
Length x width on MSA a 
7,5-(11,7)-18 X 4-(7,1)-12,5 
7,0-(10,3)-25 X 6 -(7,5) - 14 ,5 
8,5-(13,9)-19,5 X 5-(6,9) - 11,5 
6,0-(9,7)-15,0 X 4,5 - (6,1)-10,0 
10-(14,7)-24 X 6-(7,8)-13 
6 - (10,2) - 20 X 4,5 - (6,6) - 9 
8-(10,9) - 15,5 X 6-(7,4) - 10,5 
6,5 - (9,3) - 16 X 5,5 - (6,8) -10 
5,5-(6,2) - 7 X 5-(5,2)-6 
7- (9,5) - l7 X 5,5- (6,6)- 9,5 
7,5-(10,6)-15 X 5 - (6,2) - 8 
7,5-(9,6)-15 X 5 - (6,1) -7,5 
•MsA = Malt Salts Agar (0,507o malt extract + 0, l% each of NH4 N03; 
MgCiz; K2HPO•) 
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found. This phenomenon has also been described by Stephan 
(1967a) . 
C. crassipes is characterized by broad, straight cylindrical 
conidia and by large, deeply-lobed appressoria (Tables I & 3). 
4. Colletotrichum coccodes (Wallr.) Hughes, Can. J. Bot. 
36: 754 {1958) 
S.-Afr. Tydskr. Plantk ., 1983, 2(4) 
Chaetomium coccodes Wallr., Fl. Crypt. Germ. 2: 265 (1833) 
Vermicu/aria a/ramen/aria Berk. & Br., Ann. Mag. Nat. His!. 5: 378 (1850) 
Colletotrichum atramentarium (Berk. & Br.) Taubenh., Mem. N.Y. Bot. 
Gdn. 6: 549 (1916). 
Arx {1957a) lists 13 additional synonyms of the name C. 
atramentarium. 
E 
.... 
Figure 8 A . Conidia and conidiogenous cells of C. crassipes PREM 45774 x 4800; B. Conidiogenous cells of C. coccodes PREM 45384 x 6000; C. 
Conidiogenous cell of C. coccodes PREM 45745 x 4800 showing septal pore; D. C. coccodes PREM 45384 conidia and conidiogenous cells x 6000; 
E. C. coccodes PREM 45745 percurrently proliferating conidiogenous cell x 4800; F . C. destructivum PREM 45748 percurrently proliferating conidiogenous 
cell x 6000; G . C. musae PREM 45380 conidiogenous cells and conidia x 4800. 
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Culture description 
Colonies on MSA attaining a diam. of 35-45 mm in seven 
days. Margins entire to somewhat irregular, sometimes slightly 
submerged; marginal zone closely and thinly appressed, Drab-
Gray to Pinkish Buff, becoming subfelty to cottony towards 
the centre, Pale Mouse Gray to Chaetura Drab or Chaetura 
Black, alternating with coalescing farinaceous concentric zones 
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(Figure 9A). Reverse marginal zone Olive-Buff to Pale Pinkish 
Buff, becoming Vinaceous-Cinnamon towards the centre of the 
colony, alternating with Chaetura Black concentric zones. 
Slight segmentation present in some isolates which formed 
areas with abundant aerial mycelium and sclerotia. 
Colonies on COY attaining a diam. of 38-50 mm in seven 
days. Colony margins entire, sometimes slightly submerged; 
F 
Figure 9 C. coccodes. A. Cultures of PREM 45745 on COY (left) and MSA (right) at 10 days; B. Conidioma of PREM 45384 x 200; C. Conidia 
of PREM 45739 x 1000; D. Appressoria of PREM 45739 x 500; E. Sclerotium initials of PREM 45384 x 100; F. Sclerotium of PREM 45824 x 
100; G. Conidioma formed by sclerotium of PREM 45384 x ·wo. 
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marginal zone closely, thinly appressed to downy, Buff-Pink to 
Pale Drab-Gray, becoming cobwebby to floccose, Vinaceous-
Cinnamon to Light Mouse Gray, alternating with farinaceous 
concentric bands of Blackish Mouse Gray (Figure 9A). Reverse 
marginal zone Buff-Pink to Olive-Buff, becoming Vinaceous-
Cinnamon towards the centre of the colony, banded with 
Olivaceous Black to Blackish Mouse Gray concentric zones. 
Slight segmentation similar to that on MSA. 
Colony appearance usually dominated by the formation of 
abundant spherical, black microsclerotia which frequently 
develop into conidiomata, becoming setose and producing 
conidiogenous cells. 
B 
Figure 10 C. coccodes . A. Setae and conidiogenous cells, PREM 45745: 
B. Conidia, PREM 45384, 45739, 45745; C. Appressoria, PREM 45739, 
45745 . 
Morphology in culture 
Conidiomata astromatic to stromatically thickened, pulvinate 
to globose and darkly pigmented when developing from micro-
sclerotia (Figures 9B, G); with slender, erect dark brown to 
black setae projecting above the orange conidial masses; 
75- (255)- 435 p,m diam. on MSA and 85 - (235) - 385 p,m 
on CDY. 
Conidiogenous cells cylindrical, slightly tapered towards the 
apex, hyaline to pale brown (Figures 8B, C, D, lOA), 9 - (15,6) 
-22 X 2,5- (3,2)- 4,5 pm on MSA and 9- (15,7)- 30 X 2,5-
(3,7)- 5,5 p,m on CDY, borne on sparsely branched conidio-
phores with occasional percurrent proliferations (Figure 8E). 
Conidia narrow cylindrical, tapering somewhat towards both 
the rounded apices and truncate bases (Figures 8D, E, 9C, 
lOB), 16-(19,2) -22 x 2,5 -(3,6) -4,5 p,m on MSA, mostly 
19 x 3 p,m, and 14 - (18,6)- 24 x 2,5- (3,6)- 4,5 p,m, mostly 
18 x 3 p,m, on CDY. 
Appressoria obovoid to irregularly lobed, medium brown 
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(Figures 9D, IOC), 8,5- (13,9)- 19,5 x 5- (6,9) - 11,5 p,m. 
Setae straight, subulate, slightly swollen at the base, dark 
brown (Figures 9B, lOA), 50- (130)- 255 x 3- (4,8) - 8 p,m 
and 1- (4) -11 septate on MSA, 50- (110)- 225 x 4- (5, 1) 
-7 p,m and I- (4)- 8 septate on CDY, scattered throughout 
the conidiomata on branching conidiophores. 
Microsclerotia spherical to subspherical or somewhat 
elongated, black (Figures 9E, F, G), 150-(280) - 330 p,m in 
diam. on MSA and 105- (230)- 330 p,m on CDY, frequently 
becoming setose and developing conidiogenous cells. 
Morphology on host material 
Acervuli pulvinate to globose, setose, black, frequently 
originating as microsclerotia, 145- (170)- 250 p,m in diam. 
Conidia long cylindrical, tapering towards the apices and 
truncate bases, occasionally somewhat narrower in the mid-
dle, 15-(17,8)-22 x 3-(3,6)-5 p,m. 
Setae erect, subulate, black, 50- (85)- 265 x 4- (7 ,8)- 22 
p,m and 1 - (2) - 5 septate, scattered on the conidiomata and 
projecting above the orange conidial masses. 
No teleomorph was found in this study. 
Lesions formed by C. coccodes are usually characterized by 
the presence of numerous submerged black microsclerotia 
which are often formed in concentric rings. 
Specimens examined 
PREM 45384 on Solanum tuberosum L. tubers, Kouebokkeveld, Feb. 1977; 
PREM 45824 on Capsicum frutescens L. fruit, Magaliesburg, Feb. 1977; 
PREM 45739 on Capsicum frutescens L. stem, Magaliesburg, Feb. 1977; 
PREM 45834 on Tribulus terrestris L. leaflets, Middelburg C. Prov., July 1978; 
PREM 45745 on debris, Midde1burg C. Prov., Aug. 1978; 
PREM 45372 on Ipomoea batatas L. stem, Roodeplaat Tv!., April 1977. 
Comment 
The description and dimensions given above correspond with 
those given by Arx (1957a), Chesters & Hornby (1965a), Sim-
monds (1965), Mordue (l967a) and Sutton (1980). Chesters 
& Hornby (l965a) described cultures varying in pigmentation, 
size of sclerotia and conidia as well as in the amount of aerial 
mycelium produced. 
Arx (1957a & c) examined Saccardo's type material of Col-
letotrichum phomoides (Sacc.) Chester, the binomial most fre-
quently applied to this fungus, and found it to be a Phomop-
sis sp. He (Arx 1957a & c) also stated that the binomial had 
been applied just as frequently to the anamorph of Glomerella 
cingulata, Colletotrichum gloeosporioides, and consequently 
proposed the adoption of the combination C. atramentarium 
(Berk. & Br.) Taubenh. (Arx 1957a). 
Hughes (1958) investigated the type material of Chaetomium 
coccodes Wallr. on potato tubers and found it to be identical 
to Colletotrichum atramentarium. He concluded that the cor-
rect name was Colletotrichum coccodes (Wallr.) Hughes on 
the grounds of priority. This was accepted by Arx (1970). 
C. coccodes is a widespread, mainly saprobic polyphage (Arx 
1957a) or relatively unspecialized pathogen (Mordue 1967a) 
which attacks a wide range of hosts from different families, 
the majority in the Cucurbitaceae, Leguminosae and 
Solanaceae, causing a variety of disease conditions (Chesters 
& Hornby 1965b). 
C. coccodes is characterized on infected host tissue and in 
culture by the formation of abundant, small, black micro-
sclerotia. Its conidia are typically straight cylindrical, relative-
ly long and narrow (Table 1) tapering somewhat towards the 
rounded apices and truncate bases. 
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5. Colletotrichum destructivum O'Gara, Mycologia 7: 37 
(1915) 
Colletotrichum sativum Horn. , Phytopathology 42: 670 (1952) 
Culture description 
Colonies on MSA attaining a diam. of 40-60 mm in seven 
days. Margins even; marginal zone closely, thinly appressed , 
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Pale Olive-Buff or Seashell Pink, sometimes with olive 
segments, becoming downy to floccose towards the farinaceous 
central zone, Light Cinnamon-Drab with concentric zones of 
Benzo Brown or Chaetura Drab (Figures !lA, B). Reverse, 
marginal area Pale Olive-Buff or Salmon Color, becoming 
Grayish Olive or Wood Brown with concentric zones of 
Chaetura Drab. 
Figure 11 C. destructivum. A. Cultures of PREM 45748 on CDY (left) and MSA (right) at 10 days; B. Cultures of PREM 45746 on CDY (left) and 
MSA (right) at 10 days; C. Conidioma of PREM 45748 x 200; D. Conidia of PREM 45748 x 1000; E . Conidia of PREM 45748 x 400; F. Germinated 
conidia of PREM 45364 x 400; G. Appressoria x 500 of PREM 45748. 
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Colonies on CDY attaining a diam. of 40 - 58 mm in seven 
days. Margins even to slightly irregular; marginal zone close-
ly, thinly appressed, Vinaceous-Buff, becoming subfelty to 
farinaceous towards the centre, Dark Grayish Olive to Wood 
Brown, sometimes with Fuscous segments (Figures 11A, B). 
Reverse, marginal zone Cream-Buff to Pale Pinkish Buff, 
becoming Dark Grayish Olive or Fuscous, sometimes with 
Wood Brown segments towards the centre. 
UODOOUDUU 
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Figure 12 C. destructivum . A. Setae and conidiogenous cells, PREM 
45746; B. Conidia, PREM 45773 , 45748 ; C. Appressoria, PREM 45748, 
45773 . 
Morphology in culture 
Conidiomata occur as continuous, non-stromatic farinaceous 
zones in the centre of colonies and as stromatic, pulvinate, 
somewhat flattened, discrete structures (Figure 11 C) towards 
the marginal zones. They are pale to dark brown with slender 
brown, rather sparse setae projecting above pale orange conid-
ial masses; 65- (195) - 640 p.m diam. on MSA and 
50-(160) - 575 p.,m on CDY. On the latter medium they are 
more frequently stromatic. 
Conidiogenous cells narrowly obclavate, tapering towards 
the apex, hyaline to pale brown, formed on branching conid-
iophores (Figure 12A); 8- (17 ,9)- 22 x 2,5- (3,4)- 4,5 p.,m 
on MSA and 10- (17,0) - 24 x 2,5 -(3,8)-4,5 p.,m on CDY. 
Percurrent proliferations occur at times (Figure 8F). 
Conidia narrow cylindrical, slightly unilaterally tapered 
towards the rounded apex and truncate base (Figures 11D, E, 
12B); 12-(15,7)-22,5 x 2,5 -(3,1) - 4,5 p.,m, mostly 14-16 
x 3 p.,m on MSA and on CDY, 1,5-(16,5)-26,5 x 
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2,5- (3, 1)- 4,5 p.,m, mostly 15- 16 x 3 p.,m . 
Appressoria ovate to irregularly lobed, pale to medium 
brown, unicellular or septate (Figures 11 G, F, 12C); 
6-(9,7)-15 x 4,5-(6,1)-10 p.,m. 
Setae slender, straight but frequently flexuous, subulate, 
medium brown, variable in length (Figures liB, 12A); 
45- (105)- 195 x 3,5- (5,2)- 11 p.,m and 2- (3) -7 septate 
on MSA; 42-(90)-205 x 4 - (5,3)-7 p.,m, 1-(3)-6 sep-
tate on CDY; scattered in the conidiogenous areas or in the 
conidiomata. 
Morphology on host material 
Acervuli small, often consisting only of two or three setae in 
a cluster of conidiogenous cells, formed close together to con-
stitute effuse patches on infected material. Conidial masses 
usually unobtrusive. 
Conidia narrow cylindrical, unilaterally tapered, 
11 - (18,1)-22,5 x 2,5 - (3,0)-4 p.,m. 
Setae slender, subulate with somewhat swollen bases, 
medium brown, 45- (100) -160 x 3 - (6,6) -15 p.,m and 
1 - (3) - 5 septate. 
No teleomorph has been found associated with the 
anamorph in this study. 
C. destructivum causes pale brown to dark brown elongated 
lesions on stems and leaves of infected plants, which develop 
'shepherd's crook' symptoms (Tiffany & Gilman 1954). 
Specimens examined 
PREM 45364 on Trifolium africanum Ser. leaf, Cedara, April 1977; 
PREM 45816 on Trifolium repens L. leaf, Cedara, April 1977; 
PREM 45817 on Trifolium pratense L. stem, Cedara, April 1977; 
PREM 45773 on Trifolium africanum Ser. leaf, Cedara, April 1977; 
PREM 45748 on Tribulus terres/ris L. leaflet, Middelburg, C. P., May 1979; 
PREM 45746 on Trifolium repens L. leaf, Stellenbosch, March 1978. 
Comment 
The description and dimensions given above correspond in 
general with those given by O'Gara (1915), Horn (1952), Tif-
fany & Gilman (1954) and Arx (1957a), although slightly larger 
conidium dimensions are given by Horn (1952). Sutton (1980) 
does not include C. destructivum in his list of Co//etotrichum 
species, but includes C. higginsianum Sacc. apud Higgins, 
regarded by Arx (1957a) as a synonym of C. gloeosporioides, 
which has very similar conidia. 
Tiffany & Gilman (1954) report the teleomorph of C. 
destructivum to be Glomere//a glycines (Hori) Lehman & Wolf, 
distinguished from Glomere//a cingula! a by its larger asci and 
ascospores. Arx & Milller (1954), however, regard G. glycines 
as a large-spored form of the variable species, G. cingulata. 
The variability of culture characteristics in C. destructivum 
has been reported by Chilton (1943) and by Tiffany & Gilman 
(1954). Chilton (1943) obtained 57 distinct culture types from 
14 original isolates from Trifolium spp., differing in growth 
rate, colour, zonation, presence or absence of setae and the 
amount of mycelium produced. 
Tiffany & Gilman (1954) reported sclerotia! isolates, 
characterized by the formation of a subsurface white mycelial 
mat and numerous black sclerotia. According to the conidium 
dimensions and photographs provided, these may have been 
isolates of C. coccodes. C. destructivum cultures frequently 
produce aggregations of dark mycelium, although not as com-
pact or prevalent as those of C. coccodes. Both C. coccodes 
and C. destructivum have narrow cylindrical conidia, taper-
ing towards the ends, but conidia of the latter tend to be nar-
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rower and shorter (Table 1), often unilaterally tapered . 
C. destructivum occurs mainly as a pathogen on members 
of the Leguminosae, especially Medicago sativa and Trifolium 
spp., but has been reported as a pathogen of dodder (Leach 
1958) and may also be saprobic. It is distinguished by a com-
bination of growth and morphological characteristics: In the 
centre of the colony the aerial mycelium is sparse and an almost 
8 
F 
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continuous layer of conidiogenous cells, with scattered setae 
and small conidial masses, is formed . This phenomenon was 
noted by Tiffany & Gilman (1954) and occurs on host tissue 
as well. The characteristic unilateral tapering of the conidia 
is more prevalent in some isolates. It has not been mentioned 
in previous descriptions, although photographs presented by 
Tiffany & Gilman (1954) clearly illustrate this . 
Figure 13 C. musae PREM 45380. A. Cultures on COY (left) and MSA (right) at 10 days; B. Conidioma x 200, conidiogenous cell (left) and percur· 
rently proliferating conidiogenous cell (right) x 1000; D. Conidia x 1000; E. Germinated conidia x 800; F. Appressoria x 500. 
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6. Colletotrichum musae (Berk. & Curt). Arx, Verh. Akad, 
Wet. Arnst. 51: 107 ( 1957) 
Myxosporium musae Berk. & Curt., Grevillea 3: 13 (1874) 
Gloeosporium musarum Cke. & Mass., Grevi/lea 16: 3 {1887) 
Culture description 
Colonies on MSA effuse, spreading rapidly to attain diam. 
of 70- 80 mm in seven days. Margins entire; marginal zones 
thinly and closely appressed, Buff-Pink, becoming closely 
farinaceous in broad, coalescing bands in the centre of the col-
ony, Chestnut-Brown to Orange-Cinnamon alternating with 
thinly cottony Orange-Cinnamon aerial mycelium (Figure 
13A). Reverse Buff-Pink in the marginal zone, becoming Light 
Cinnamon-Drab towards the Orange-Cinnamon central zone. 
On CDY colonies attain a diam. of 75 - 90 mm in seven 
days. Margins slightly irregular; marginal zones cobwebby, 
Buff-Pink, becoming thinly cottony over farinaceous concen-
tric zones of conidiomata in the centre of the colony, 
Yinaceous-Cinnamon (Figure 13A). Reverse similar in colour. 
The aerial mycelium is sparse but conidium formation is 
prolific. Dark submerged aggregations of mycelium which fre-
quently form conidiomata, occur at times. 
Morphology in culture 
Conidiomata astromatic to stromatic, pulvinate, pale to dark 
brown, extremely variable in size, glabrous (Figure 13B); closely 
scattered over the centre of the colony or formed in coalesc-
ing concentric zones. 
Conidiogenous cells cylindrical, tapering slightly towards the 
apex (Figures 8G, 14A), arising from branching conidiophores 
in loosely structured conidiomata, or singly in the aerial 
mycelium;6 - (12,2)-21,5 x 2 - (3,1)-3,5~-tmonMSAand 
6-(13,1)-24 x 2-(3,3)-4~-tm on CDY; frequently pro-
liferating percurrently (Figure 13C). 
Conidia variable but mostly straight, short cylindrical to 
ooooOOO 
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Figure 14 C. musae PREM 45380. A. Conidiogenous cells; B. Conidia; 
C. Appressoria. 
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clavate or ellipsoidal, ends obtuse (Figures !3D, 14B); 9 - (12,2) 
- 17 x 3- (4,3)- 5 ~.tm on MSA, mostly 12 x 4,5 ~-tm, and 
9-(13,7)-20 x 4-(4,6) - 7~-tmonCDY, mostly 13 x 4~-tm. 
Appressoria obovoid to irregular, pale to medium brown 
(Figures 13E, F, 14C), 8-(10,9)-15,5 x 6-(7,4)-10,5~-tm. 
Morphology on host material 
Acervuli mostly rather small, pulvinate, pale to dark brown, 
glabrous, often in concentric rings, producing pale pink 
conidial masses. 
Conidia short cylindrical with obtuse ends, 7- (13,6)- 22 
x 3-(4,5)-6~-tm. 
No teleomorph has been found in association with the 
anamorph with any certainty. 
Infected fruit develop small brown to black lesions which 
spread and coalesce as the fruit ripens, later turning the whole 
fruit black. 
Specimens examined 
PREM 45380 on Musa sp. fruit, Port St. Johns, Feb. 1977; 
PREM 45825 on Musa sp. fruit, purchased Pretoria, March 1978; 
PREM 45835 on Musa sp. fruit, Nelspruit, May 1978. 
Comment 
The description given above corresponds with those of Arx 
(1957a & b), Elarosi (1960), Simmonds (1965), Mordue (1970), 
Quimio (1976, 1977) and Sutton (1980). 
This fungus was originally named Myxosporiurn rnusae 
Berk. & Curt. by Berkely (1874), but the subsequently applied 
binomial, Gloeosporiurn rnusarurn Cke. & Mass. (Cooke 
1887), became more generally used. With Arx's (1957a) ex-
tension of the delimitation of Co//etotrichurn to include forms 
with glabrous conidiomata, the combination Co//etotrichurn 
rnusae (Berk. & Curt.) Arx was adopted. 
C. rnusae is one of the most important and widely distributed 
causes of disease in ripening bananas (Mordue 1970). It is 
characterized in culture by its fast growth with prolific 
conidium production, glabrous conidiomata and sparse aerial 
mycelium. These characteristics are relatively consant. Conidial 
shape is variable, broad cylindrical to elliptical or irregular. 
7. Colletotrichum orbiculare (Berk. & Mont). Arx, Verh. 
Akad. Wet. Arnst. 51-112 (1957). 
Gloeosporium orbiculare Berk. & Mont., Pl. Portug. We/w. 7 (1853) 
Co/letotrichum lagenarium (Pass.) Ell . & Haist., Bull. Torrey bot. C/. 20: 
250 {1893) 
Culture description 
Colonies on MSA spread fairly rapidly, attaining a diam. of 
40- 45 mm in seven days. Colony margin entire; marginal zone 
closely and thinly appressed, colourless to Pinkish Buff, 
becoming subfelty alternating with coalescing farinaceous con-
centric bands of conidiomata towards the centre, Chaetura 
Drab to alternating bands of Olivaceous Black to Benzo Brown 
(Figure 15A). Reverse, marginal zone colourless to Light 
Grayish Olive, becoming Deep Grayish Olive alternating with 
concentric zones of Olivaceous Black to Deep Quaker Drab 
in the central zone. 
Colonies on CDY attaining a diam. of 35 -40 mm in seven 
days. Colony margins entire, marginal zone closely and thinly 
appressed, colourless to Cinnamon-Buff, becoming finely, 
closely farinaceous in the central zone, Olive-Brown to Army 
Brown (Figure 15A). Reverse, marginal zone colourless becom-
ing Hair Brown to Chaetura Drab in the centre. 
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Morphology in culture 
Conidiomata initially astromatic, becoming slightly stromatic 
and darkening from pale to dark brown with age (Figure 15B), 
covered with large pale orange conidial masses from which 
scattered, slender, erect, dark brown setae project; formed in 
t.he central colony zone, either scattered or in broad concen-
tric bands. 
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Conidiogenous cells narrow cylindrical to subcylindrical, 
hyaline to pale brown (Figures 15C, 16A), 10 - (11 ,7)- 14 x 
4,5 - (5,1) - 5,5 ~-tm on MSA and 8 - (16,6)-23 X 4-(4,9)-6 
~-tm on CDY where they tend to become thicker walled and 
darker with age. 
Conidia cylindrical, tapered to the truncate base, apex ob-
tuse (Figures 15D, E, F, 16B); 15- (16,9)- 19 x 4- (4,2)- 5 
Figure 15 C. orbiculare PREM 45750. A. Cultures on CDY (left) and MSA (right) at 10 days; B. Conidioma x 100; C. Conidia and conidiogenous 
cells x 4800; D. Conidia x 4800; E. Seceding conidium x 4800; F. Appressoria x 500. 
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p.,m on MSA, mostly 17 x 4 p.,m, and 15 - (20,2) - 22 x 
3,5- (4,2)- 5 p.,m on CDY, mostly 21 x 4 p.,m. 
Appressoria mostly clavate or ovoid to globose, rarely ir-
regular, pale to medium brown (Figures 15G, 16C); 6,5- (9,3) 
-16 x 5,5- (6,8) -10 p.,m. 
Setae abundant, slender, subulate, straight to somewhat flex-
uous to dark brown (Figures 15B, 16A); 80- (120)- 150 x 
4- (5 ,0)- 6,5 p.,m on MSA and I - (2)- 4 septate, 
80- (115) -170 x 4,5- (5,6)- 6,5 p.,m on CDY and 1- (2) -4 
septate; scattered on the branched conidiophores. 
Morphology on host material 
Acervuli somewhat stromatic, flattened, pale to dark brown, 
with abundant long erect, subulate black setae projecting above 
the orange conidial masses, 65 - ( 115) - 195 x 4 - (5, 7)- 7 p.,m 
and I - (2) - 4 septate. 
Conidia long cylindrical with obtuse ends, 17- (19,5)- 23 
x 4- (4,4)- 5,5 p.,m. 
No teleomorph has been found that is definitely associated 
with the anamorph. 
C. orbiculare causes leaf spot and anthracnose of fruit. Leaf 
spots are often 2-4 mm in diameter, pale brown to grey. Le-
sions on fruit first appear as brownish discolourations of the 
epidermis, subsequently enlarging to several centimetres in 
diameter, becoming sunken, wrinkled and darker with the 
development of concentric rings of acervuli. 
uoouuuu~ 
B 
A 
20 ~m 
Figure 16 C. orbiculare PREM 45750. A. Seta and conidiogenous cells; 
B. Conidia; C. Appressoria. 
Specimens examined 
PREM 45826 on Cucurbita pepo L. (pumpkin) fruit, purchased in Pretoria, 
March 1978; 
PREM 45827 on Cucurbita pepo L. (butternut) fruit, purchased in Pretoria, 
April 1978; 
PREM 45750 on Cucurbita pepo L. (pumpkin) fruit, Nylstroom. Aug. 1978. 
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Comment 
The description of C. orbiculare given above agrees with those 
of Arx (1957a), Simmonds (1965) and Sutton (1980). 
According to Arx (1957a), the valid name for this species 
is C. orbiculare (Berk. & Mont.) Arx. although the binomial 
C. lagenarium (Pass.) Ellis & Haist. has commonly been 
applied. 
It is difficult to separate this species on general culture ap-
pearance from C. gloeosporioides. The setae of C. orbiculare 
are usually longer than those of C. gloeosporioides, C. coc-
codes and C. destructivum, (Table 2) and the conidia broader 
than those of C. coccodes and C. destructivum, and often 
longer, (Table 1). Their ends are obtuse and not tapered. 
Sclerotia were not produced by the isolates which were 
examined. 
8. Colletotrichum gloeosporioides (Penz.) Penz Sacc., Fung. 
Agrum 2: 6 (1882) 
Vermicularia gloeosporioides Penz., Michelia 2: 450 (1880) 
Teleomorphosis: Glomerella cingulata (Stonem) Spauld. & 
Schrenk, Science ser. 2, 17: 7 51 ( 1903). 
Arx (1957a) lists almost 600 synonyms for the anamorph and 
Arx & Muller (1954) list 120 synonyms for the teleomorph. 
Culture description 
Colonies attaining a diam. of 35-65 mm in seven days on 
MSA. Margins entire to sinuate or irregular; marginal zone 
closely appressed, white to Seashell Pink or Olive-Gray to 
Olive-Buff, becoming cottony to woolly or subfelty towards 
the centre, or farinaceous with the development of conid-
iomata. Colour of the central zone ranges from Salmon-Buff 
alternating with concentric zones of Flesh Ochre, to Light 
Mouse Gray alternating with Deep Mouse Gray, or Olive-Gray 
to Dark Grayish Olive, sometimes with scattered patches of 
white to Light Olive-Gray mycelium (Figures 17 A- E). 
Reverse, marginal zone Olive-Gray to Olive-Buff, or Seashell 
Pink, becoming Salmon-Buff alternating with concentric zones 
of Fresh Ochre to Cinnamon-Rufous, or Dark; Mouse Gray 
to Chaetura Drab becoming Drab to Chaetura Drab or Deep 
Mouse Gray in the centre. 
Colonies on CDY attaining a diam. of 40-75 mm in seven 
days. Margins mostly entire but sometimes irregular; marginal 
zones cobwebby to closely and thinly appressed, colourless to 
white or occasionally Light Olive-Gray, becoming cottony to 
woolly or farinaceous, the latter often in alternating concen-
tric zones. Colour of the central zone varies from Vinaceous-
Pink alternating with concentric zones of Orange-Cinnamon, 
Mouse Gray in the centre, to Flesh Pink or Apricot Orange 
with Mouse Gray to Pale Pinkish Cinnamon overlaying aerial 
mycelium, or Mouse Gray alternating with concentric zones 
of Drab, to Dark Mouse Gray in the centre (Figures 17 A- E). 
Reverse, marginal zone Warm Buff or Pinkish Buff to Pale 
Ochraceous-Salrnon, becoming Ochraceous-Salrnon alternating 
with concentric zones of Apricot Orange, or Warm Buff to 
Salmon-Buff, or alternating concentric zones of Light Drab 
and Blackish Mouse Gray in the central zone. 
Morphology in culture 
Conidiomata variable in appearance and position in culture. 
They may be small astromatic to stromatic pulvinate struc-
tures, pale brown becoming dark brown with increasing age, 
often darker around the perimeter; glabrous (Figure 19Al) or 
setose (Figures 18A, 19A2) with sparse small to abundant well 
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developed setae; formed in concentric bands or scattered in 
the central colony zone. 
Conidiogenous cells cylindrical to subcylindrical, light to 
medium brown, closely clustered on branching conidiophores 
in the conidiomata but frequently found singly or in small 
groups in the aerial mycelium, relatively undifferentiated from 
the sterile hyphae (Figure 19A1). They are 6-(18,7)-44 x 
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1,5- (2,7)- 5~-tm on MSA and 6- (18,9)- 38 x 2- (2,8)- 55 
t-tm on CDY, occasionally proliferating percurrently (Figure 
18C). 
Conidia short cylindrical with obtuse apices tapering slightly 
to a truncate base, sometimes somewhat constricted in the cen-
tre (Figures 19B 1 - 4). On MSA they are 10- ( 15 ,9) - 23 X 
3 - (4,4)- 5 t-tm, mostly 13- 14 x 4 t-tm. means of individual 
0 AB 198 
Figure 17 C. g/oeosporioides cultures on CDY (left) and MSA (right) at 10 days; A. PREM 45741; B. PREM 45752; C. PREM 45775; D. PREM 
45742; E. PREM 45778 . 
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isolates ranging from 12,7 - 20,7 x 3,9-4,2 p.m. On CDY 
they are 9- (14,2) - 24 x 2,5- (4,2) -7 p,m, mostly 15 x 4 
p,m, means of individual isolates ranging from 14,4- 15,8 x 
4,0- 4,3 p.m. 
Appressoria mostly obovoid, occasionally subglobose to ir-
regular, medium brown (Figures 18D, 19Cl-4), measuring 
S.-Afr. Tydskr. Plantk., 1983, 2(4) 
6 - (10,2) - 20 x 4,5- (6,6)- 9 p,m, means ranging from 
8,3- 12,6 x 6,4- 6,9 p.m. 
Setae are formed in some isolates, frequently found only 
on the host or only on certain agar media; relatively short and 
narrow, acicular, straight to somewhat flexuous (Figures 18A, 
19A2); measuring 35- (80)- 160 x 3 - (4,6) -7 p,m, 
Figure 18 C. gloeosporioides. A. Conidioma of PREM 45741 x 200; B. Conidiogenous cell of PREM 45742 x 1000; C. Percurrently proliferating 
conidiogenous cells of PREM 45752 x 1000; D. Appressoria of PREM 45742 x 500; E. Fertile seta of PREM 45775 x 500; Glomerella cingulata. 
F. Perithecia of PREM 45840 x 100; G. Longitudinal section of perithecium of PREM 45778 x 200; H. Asci and ascospores of PREM 45840 x 400; 
I. Ascospores of PREM 45844 x 400. 
S. Afr. J. Bot., 1983, 2(4) 
1- (3)- 6 septate on MSA and 27- (80) -143 x 3,5- (5,0)- 9 
p,m, 1 - (3)- 5 septate on CDY. 
Ascomata of the Glomerella cingulata teleomorph are 
formed in cultures of some C. gloeosporioides isolates, fre-
quently not developing to maturity but remaining as sterile in-
itials. Mature perithecia single to caespitose, superficial or im-
mersed, globose to ovoid or ampulliform, usually pale brown 
but also darker, often with silvery hairs on the apical portion. 
On MSA they measure 225- (405)- 500 x 175- (304)- 375 
p,m and on CDY, 310- (370)- 510 x 230- (265)- 310 p,m. 
Asci are clavate to ellipsoidal, pedicellate, mostly eight-
spored. Ascospores hyaline, ellipsoidal to narrowly clavate, 
both ends rounded or slightly tapered, straight or curved, one-
celled, smooth walled, 14-(15,9)-18 x 4-(4,9)-6 p,m on 
MSA and 12-(15,0)-17 x 4-(4,8)-6 p,m on CDY. 
Morphology on host material 
Acervuli are very variable in size, pigmentation and amount 
of stromatic thickening; developing pulvinately, rupturing the 
outer epidermis walls and cuticle either by a single split or split-
ting it into three of four irregular flaps; ranging from small 
astromatic structures to large discs of stromatic tissue, pale to 
dark brown, often darker and thicker around the perimeter; 
glabrous or setose. 
Setae usually sparse, relatively short, often submerged in 
the pale pink to pale orange conidial masses, acicular, medium 
brown, 30-(72)-135 x 2-(5,2)-11 p,m and 1-(2)-6 
septate. 
Conidia straight cylindrical, sometimes slightly clavate with 
obtuse apices, bases truncate 9,5- (14,8)- 20 x 3- (5,0)- 6,5 
p,m. 
oooco 
61 
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20 !Jm 
Figure 19 C. gloeosporioides. AI. Conidiogenous cells, PREM 45854; 
A2. Seta and conidiogenous cell, PREM 45847 ; B1. Conidia and C1. Ap-
pressoria, PREM 45847, 45848; B2. Conidia and C2. Appressoria, PREM 
45850; B3. Conidia and C3. Appressoria PREM 45851; B4. Conidia and 
C4. Appressoria, PREM 45854. 
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Glomerella cingu!ata, the teleomorph of Colletotrichum 
gloeosporioides, is frequently found in association with this 
species on host tissue. 
Ascomata extremely variable in size and shape, either single 
or caespitose; erumpent, developing intra- or sub-epidermally 
dark brown to black, covered with erect silvery hyphae (Figures 
18F, G), mostly 150-350 x 100-300 p,m. 
Asci clavate to ellipsoidal (Figure 18G), 45 -75 x 15-20 
p,m, mostly eight-spored, uniseriate, ascospores straight or 
falcate, ellipsoidal or narrowly clavate, ends rounded or slightly 
tapered, hyaline (Figures 18H, I), 12- 18 x 4,5-6 p,m. 
Paraphyses visible in young perithecia but disintegrating with 
age. 
The Colletotrichum anamorph of Glomerella cingulata, C. 
gloeosporioides, is an ubiquitous polyphage. It occurs as a 
saprobe on senescent plant material or as a pathogen on a large 
number of different plants, causing a variety of symptoms in-
cluding leaf and stem spot, dieback and fruit rot. 
Leaf spots vary from small dark, punctiform lesions 1 -2 
mm in diam., to large pale to dark brown spreading and 
coalescing necrotic areas. On average these are 3- 5 mm in 
diam., pale brown to grey in the centre with a dark perimeter 
and sometimes surrounded by a chlorotic border. 
Stem lesions are usually pale orange-brown to dark brown, 
sunken, dark bordered areas, elongating lengthwise and often 
spreading and coalescing to girdle the stem, resulting in the 
death of the distal stem portion. 
Fruit infections are most conspicuous as ripe rots. Lesions 
are initially pale brown to black spots which later enlarge and 
coalesce. Concentric rings of acervuli and pink conidial masses 
are often visible. 
Specimens examined 
PREM 45383 on Citrus paradisi Mart. fruit, Pretoria, April 1974; 
PREM 45375 on Citrus paradisi Mart. fruit, purchased in Johannesburg, Feb. 
1977; 
PREM 45378 on Mangifera indica L. fruit, purchased in Pretoria, March 1977; 
PREM 45812 on Combretum erythrophyllum (Burch .) Sond. leaf, 
Johannesburg, March, 1977; 
PREM 45365 on Mangifera indica L. fruit, Nylstroom, March 1977; 
PREM 45818 on Erythrina humeana Spreng. leaf, Pretoria, April 1977; 
PREM 45819 on Citrus limonia Osbeck leaf, Johannesburg, May 1977; 
PREM 45371 on Persea americana Mill. fruit, Pretoria, May 1977; 
PREM 45828 on Cussonia spica/a Thunb. leaflet, Pretoria, May 1977; 
PREM 45829 on Citrus reticula/a Blanco fruit, Zeerust, July 1977; 
PREM 45830 on Citrus sinensis (L.) Osbeck leaf, Zeerust, July 1977; 
PREM 45831 on Mangifera indica L. fruit, purchased in Pretoria, Jan. 1978; 
PREM 45836 on Citrus reticula/a Blanco twigs, Ne!spruit, May 1978; 
PREM 45837 on Mangifera indica L. leaf, Nelspruit, May 1978; 
PREM 45838 on Mangifera indica L. twigs, Nelspruit, May 1978; 
PREM 45839 on Sclerocarya caffra Sond. leaf, Ne!spruit, May 1978; 
PREM 45840 on Coffea arabica L. twigs, Burgers Hall Exp. Station, E. Tv!. , 
May 1978; 
PREM 45841 on Passijlora edulis Sims. twigs, Burgers Hall Exp. Station, 
E. Tv!. , May 1978; 
PREM 45842 on Passijlora edulis Sims. fruit, Burgers Hall Exp. Station, 
E. Tv!., May 1978; 
PREM 45843 on Manihot esculenta Crantz leaf, Burgers Hall Exp. Station, 
E. Tv!., May 1978; 
PREM 45844 on Zingiber officinale Rose. leaf, Burgers Hall Exp. Station, 
E. Tv!., May 1978; 
PREM 45845 on Piper nigrum L. leaf, Burgers Hall Exp. Station, E. Tv!., 
May 1978; 
PREM 45846 on Thea sinensis L. leaf, Sabie, May 1978; 
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PREM 45847 on Persea americana Mill. fruit , Nelspruit, May 1978; 
PREM 45848 on Persea americana Mill. leaves, Nelspruit, May 1978; 
PREM 45849 on Citrus limonia Osbeck twigs, Nelspruit, May 1978; 
PREM 45850 on Adinia microcepha/a var. ga/pini Hiem. leaf, Nelspruit 
Botanical Gardens, May 1978; 
PREM 45851 on Bauhinia ga/pinii N.E. Br. leaf, Nelspruit Botanical Gardens, 
May 1978; 
PREM 45852 on Pelargonium transvaalense Kunth leaves, Nelspruit Botanical 
Gardens, May 1978; 
PREM 45853 on Carica papaya L. fruit, Nelspruit, Aug. 1978; 
PREM 45854 on Malus sp. fruit, Langkloof, May 1979. 
Comment 
The description given here corresponds with those given by 
Simmonds (1965), Stephan (1967a & b), Mordue (1971a), Hin-
dorf (1973b) and Sutton (1980). 
The confusion surrounding the genera Vermicularia, Co/-
/etotrichum and Gloeosporium, as reflected in the C. 
gloeosporioides complex, is probably the result of its variable 
conidiomal structure and the frequent absence of setae. Pen-
zig (1883) first described this species as Vermicularia 
g/oeosporioides, but subsequently transferred it (Penzig 1885) 
to Col/etotrichum gloeosporioides, characterized by straight 
cylindrical conidia with rounded ends, measuring 16- 18 x 
4 - 6p.m. Shear & Wood (1913) found C. gloeosporioides to 
be quite variable and referred strains from 34 hosts to it. Burger 
(1921) regarded it as a polymorphic species consisting of a 
number of culturally distinct strains. Small (1926) observed that 
many morphologically similar conidial forms described as 
separate species, with a proved connection with Glomerella 
cingulata, should be grouped in C. gloeosporioides. Baker et 
a/. (1940) came to a similar decision regarding anthracnose 
fungi from tropical fruits. 
The name Gloeosporiumfructigenum Berk. has been used 
for this variable fungus by Southworth (1891), Wollenweber & 
Hochapfel (1949) and Bohni (1949). Saccardo (1884) described 
the conidia of C. gloeosporioides as being straight cylindrical 
with rounded ends, 16- 18 x 4- 6 p.m, and those of C. fruc-
tigenum Berk. as somewhat curved, oblong to cylindrical, 
20-30 x 5,6p.m. Arx (1957a) made C.fructigenum and 593 
other binomials synonymous with C. g/oeosporioides: a name 
which was adopted out of convenience and not because it was 
the oldest available. 
Arx (1957a) also distinguished several pathogenic forms of 
C. gloeosporioides on the basis of their host specificity and 
distinctive culture characteristics, but conceded (Arx 1957b) 
that C. gloeosporioides and its various forms were neither mor-
phologically nor biologically sharply divided. These forms were 
retained under their original names as they have no proven 
connection with Glomerella cingula/a (Arx 1957a) and also for 
plant pathologists' convenience (Arx 1957b). 
Gorter ( 1956, 1962) investigated the heterogenous group of 
fungi causing anthracnose of Olea europaea. He doubted 
whether all could be regarded as Gloeosporium olivarum Alm. 
(d'Almeida 1899), as they varied greatly in culture 
characteristics and conidium size. Gorter (1962) distinguished 
two groups: Firstly a 'Glomere/la-Colletotrichum' group, 
associated with a Glomere/la teleomorph and characterized by 
conidia with a width modus equal to or larger than 5 Jlm and 
secondly, a 'Gloeosporium' group characterized by narrower, 
more pointed conidia with a width modus of less than 5 Jlm, 
not associated with a teleomorph. As the South African 
chromogenic anthracnose fungus was grouped in the second, 
already designated Gloeosporium fructigenum (Edgerton 
S.-Afr. Tydskr. Plantk ., 1983, 2(4) 
1915), Gorter (1962) named it G. fructigenum f. 
chromogenum. He did not uphold Arx's (1957a) opinion that 
G. fructigenum is a synonym of C. gloeosporioides, but agreed 
that the olive anthracnose fungus identified as G. fructigenum 
f. chromogen urn could be named Colletotrichum fructigenum 
(Berk.) Vassilj. f. chromogenum in accordance with Arx's 
(1957a & c) findings regarding the genus Gloeosporium. 
Sutton (1980) emphasized that Colletotrichum 
gloeosporioides shows excessive variation and indicated that 
forms could probably be differentiated by a combination of 
cultural characters, morphology, host range and pathogenici-
ty. As reference for a full description of C. gloeosporioides 
he (Sutton 1980) quoted Mordue (1971 a), who expressed the 
opinion that detailed studies of the taxa in the synonornies sug-
gested by Arx & Mi.iller (1954) and Arx (1957a) might reveal 
that many are distinct. 
The heterogeneity of C. gloeosporioides sensu Arx has also 
been noted by Simmonds (1965) and Hindorf (1970, 1973a, 
b & c, 1974). Although culture characteristics vary greatly in 
most respects, groups based on similarities in colour and tex-
ture may be discerned (Baker et a/. 1940; Stephan 1967b; Hin-
dorf 1973b). 
The C. gloeosporioides isolates in the present study are best 
characterized by their relatively short, straight cylindrical to 
broadly ellipsoidal or somewhat clavate conidia with obtuse 
ends and truncate attachment point. Conidia are generally nar-
rower than 5 Jlm, seldom exceeding 6 Jlm, mostly I 0- (15) - 24 
x 3- (4,5)- 6 Jlm (Table 1). Appressoria are regular and not 
lobed as those of C. crassipes. Setae are not always present. 
9. Colletotrichum lindemuthianum (Sacc. & Magn.) Br & 
Cav., Funghi Parass. 50 (1889). 
Gloeosporium lindemulhianum Sacc. & Magn., Miche/ia I: 128 (1880) 
Gloeosporium socium Sacc., Bull. trimesl. Soc. myco/. Fr. 12: 71 (18%). 
Culture description 
Colonies on MSA relatively slow growing, attaining a diam. 
of 20- 30 mm in seven days. Margins entire; · marginal zone 
closely appressed, white to Vinaceous-Buff, becoming downy 
to subfelty in the centre, at first Dark Grayish Olive to 
Olivaceous Black, later farinaceous and Light Cinnamon-Drab 
with the development of conidiomata in the central zone 
(Figure 20A). Reverse, Pale Ochraceous-Salmon marginal zone 
and Olive-Gray to Chaetura Black central zone. 
Colonies on CDY attaining a diam. of 15-20 mm in seven 
days. Margins irregular, marginal zone submerged, Pale 
Pinkish Cinnamon, becoming downy or subfelty towards the 
coarsely farinaceous centre, Buff-Pink to Mouse Gray (Figure 
20A); reverse, marginal zone Pale Ochraceous-Salmon becom-
ing Ochraceous-Salmon and then Dark Mouse Gray in the cen-
tral zone. 
Morphology in culture 
Conidiomata on both MSA and CDY mostly pulvinate, darkly 
pigmented, becoming somewhat stromatic with age (Figure 
20C), with erect black setae projecting above the pinkish co-
nidial masses, scattered in the central portion of the colony; 
125 - (300)- 450 Jlm diam. on MSA and 150- (340)- 550 11m 
on CDY. Occasionally a few submerged black sclerotia are 
formed. 
Conidiogenous cells long cylindrical, hyaline to pale brown, 
borne on branching conidiophores (Figure 21Al); 
12,5-(17,5)-25 x 3-(3,2)-4 Jlm on MSA and 







